Introduction
JNA is a rare, histologically benign tumor of predominantly adolescent males. The most frequently presenting symptoms were nasal obstruction with recurrent epistaxis. The treatment modality in JNA depends on the extent of the disease. For uncomplicated tumors without intracranial involvement, surgical resection is the treatment of choice [1] [2] [3] . For large tumors 1 2 with intracranial extension, the potential for surgical morbidity is very high because of their relation to major vasculature and cranial nerves at the base of the skull, and it may still leave residual disease needing postoperative RT [1] [2] 4] . The RT had been used as the primary modality of treatment for extensive lesions with good control rates with acceptable morbidity [1] [2] [4] [5] [6] [7] [8] [9] [10] [11] . We present a case of advanced staged huge JNA that was treated by multisession CKRS with a volume fractionated technique. The tumor demonstrated an excellent response to this radiosurgical technique as manifested by a gradual reduction in tumor volume on imaging. Treatment morbidity was minimal.
Abbreviations

JNA-Juvenile nasopharyngeal angiofibroma
CKRS-CyberKnife radiosurgery
RT-Radiotherapy
MRA-Magnetic resonance angiography
Case Presentation
A 23-year-old man presented with a six year history of worsening nasal obstruction, recurrent nasal bleeding, and left swelling of his cheek. He had a past history of severe, recurrent, spontaneous epistaxis, persistent nasal obstruction, and discharge. Embolization had been performed 10 times in the past six years, each time after the occurrence of vigorous nasal bleeding. The patient was evlauated at a local university hospital where the diagnosis of an advanced stage JNA was established. Given both the operative risk with such a massive tumor and its anatomic extension into the intracranial cavernous sinus as well as the pterygoparatine and infratemporal fossas, open surgical treatment was deferred. The patient was referred to our hospital for the consideration of radiosurgery. After detailed imaging evaluation on December 12, 2008 ( Figure 1A, 1B) , we elected to do multisession CKRS with volume fractionation technique as an alternative to surgical tumor resection. 
Intervention
Because of huge tumor volume and advanced stage (Andrews staging IVb) ( Table 1) with intracranial extension, multisession CKRS was done in addition to tumor volume fractionation technique. First, for the lower two-thirds of the tumor occupying the nasal cavity, pterygopalatine fossa, maxillary, and ethmoid sinus, CKRS was administered in five fractionated treatments of 7.1 Gy to the 71.7% prescription isodose (Figure 2A ). The tumor volume was 56.6cm 3 . Next, for the upper one-third of the tumor occupying the sphenoid sinus, infratemporal fossa, and intracranial left cavernous sinus, CKRS was administered in three fractionated treatments of 10.4 Gy to the 72.1% prescription isodose (Figure 2b ). The tumor volume was 25.2 cm 3 . After all, the total tumor volume, including from down to nasal cavity and up to cavernous sinus region, was 81.8 cm 3 . After completed all treatment plans, close clinical and imaging follow-up was done in regular monthly intervals, and observable continuous reduction in tumor volume was demonstrated without radiation-related complication, except for nasal mucosal crust formation several months after the treatment. The last follow-up 27 months after the treatment on March 10, 2011 showed almost 95% tumor volume decreased, including intracranial cavernous sinus portion (Figure 1A, 1B) and preserving normal cranial nerve function, normal pituitary endocrinological function, and normal patency of carotid arteries (Figure 3 ). 
Discussion
JNA is a rare, highly vascular benign tumor of predominantly adolescent males. Although it is considered histologically benign, the tumor may exhibit locally aggressive and destructive behavior and eroding into adjacent structures, such as skull base and infiltration of the carotid arteries, cavernous sinus, and cranial nerves. As a consequence, significant morbidity and even death has occurred from intracranial extension and fatal epistaxis. The incidence of intracranial involvement has been reported to occur in six to over 90% of all the cases [1, 6] . Tumors are classified according to their location and growth pattern with the staging [12] . This presenting case was representing as Andrews staging IVb ( For cases with noninvasive lower stage group, it is agreed that evolved procedure of transnasal endoscopic resection can offer high rates of cure with minimal morbidity compared with more traditional open procedures [2] . For more advanced tumors with intracranial extension, as in our case, standard treatment options are open craniofacial surgery or definitive RT [2] [3] 6] .
The advanced lesions with intracranial extensions are a therapeutic challenge because of their close relationship with various critical structures, such as major vasculature, cranial nerves at the base of the skull, pituitary gland, optic apparatus, and hypothalamus, and their propensity for recurrence. There is a consensus in the literature that advanced disease with radiographic evidence of intracranial extension or those lesions seemed incompletely resectable without significant morbidity can be efficaciously treated with external-beam RT with acceptable morbidity [1] [2] [4] [5] [6] [7] [8] [9] [10] [11] . A significant concern related to RT is late toxicity, such as second malignancy [7] , hypopituitalism [1, 7] , cataract formation [1-2, 4, 7, 11] , optic neuropathy or retinopathy, dental caries secondary to the xorostomia [8] , and nasal dryness and crusting. Excellent local tumor control and considerably reduced morbidity as compared with the older radiotherapy series can be obtained in conformal radiotherapy series [5] [6] 9] . Conformal radiotherapy can potentially reduce complications with significant dose reduction to the surrounding normal organs. It is an important consideration for JNA patients who are young and expected to live an active life without impairment caused by late radiation toxicity. Compared with conventionally fractionated radiotherapy, radiosurgical methods also have the advantage of sparing normal critical organ tissue as mentioned above. Multisession RS is an attractive, noninvasive treatment option for patients with large residual or recurrent or inoperable benign skull base tumors [13] . We prefer to use fractionated or multisession CKRS for extended tumor of the skull base as presented here. In the follow-up period, it is important to note that the tumor response to RT is often slow and that a persistent, stable residual abnormality should be considered controlled unless there is evidence of progression [2] . Although it seems safe and effective, more experience and longer follow-up periods are necessary to validate the optimal dose and fractionation scheme for the treatment of these complex shaped rare lesions.
Conclusions
A case of huge advanced stage JNA treated with fractionated CKRS, in addition to volume fractionation technique, is presented. The case showed reasonable continuous reduction in tumor volume with normal patency of internal carotid artery without any radiation-related complication, except for nasal mucosal crust formation. Determining optimal modality for advanced lesions continues to be a controversial problem because of complications associated with surgical resection and potential delayed morbidity of radiation therapy. This is the first reported case of advanced-stage JNA ( Andrews IVb) primarily treated with multisession CKRS radiosurgery. Longer follow-ups are needed to evaluate late morbidity and long-term disease control.
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